Abstract
Introduction
The relationship between economic growth and foreign direct investment (FDI) has been a subject of discussion for many researchers, economists, and policy analysts in time mainly in Developing countries. It is important to know if FDI inflows really generate economic growth and if a country with higher GDP rate attracts more FDI inflows.
Foreign direct investment (FDI) represents a vehicle for transferring tangible assets, but also intangible assets like technology (for example, innovative product designs and managerial skill). The positive effect of FDI on economic growth is ensured by FDI transferring assets regarding FDI spillover effect and productivity improvement (Lechman and Kaur, 2015) .
On the other hand, the empirical studies regarding the relationship between FDI and economic growth showed mixed influences. Few studies, like those of Chakraborty and Basu (2002) for India, found little or no evidence for FDI contributing to economic growth. Actually, a faster economic growth attracts more FDI inflows (Choi, 2004; Carkovic and Levine, 2002 , Kherfi and Soliman, 2005 , Fidrmuc and Kostagianni, 2015 , Cichy and Gradoń, 2016 .
Most studies were interested in the FDI influence on economic growth in Central and European countries, an overall image for EU-28 not being provided yet. None of the researches employed the Bayesian techniques that are very useful in the context of a short period corresponding to the economic crisis.
The empirical literature that studies the FDI in the context of the recent economic crisis is still young. It is clearly that an economic crisis has negative consequences on FDI increase (Clowes and Bilan, 2014) , but a careful attention should be accorded to the relationship between growth and FDI in this unstable period. There are only few researches that focused on the impact of financial crisis on FDI level. In this context, Ucal et al. (2010) showed the high impact of economic crisis on FDI. In the year(s) before crisis, FDI registered a maximum level, but then FDI decreased fast. Some researchers analysed if the recent economic crisis affected more the FDI compared to the previous global economic crisis. Poulsen and Hufbauer (2011) compared the recent FDI recession with the response of FDI to the past financial crisis and they found that the financial crisis started in 2008 was the biggest one.
The hypothesis of this research refers to the identification of the relationship type between economic growth and FDI in the European Union countries (it could be a bidirectional relationship, a unidirectional relationship or no relation could be between GDP rate and FDI in the European Union).
In this paper, after the description of the methodological background (panel data models and Bayesian models), the bidirectional relationship between FDI inflows and economic growth is analysed. In the end, some conclusions are drawn.
Literature review
There are economic, social and political factors that affect FDI inflows. A considerable attention was accorded in literature to the relationship between FDI and economic growth.
The economic growth depends on sustained growth of productive capacity, consisting in investment and saving. The low levels in investment and saving implies low economic growth. Being a source of economic growth, the need of FDI inflows had increased in the last years. Several determinants of the linkage between FDI and economic growth were identified by Anwara and Nguyen (2010): learning by doing, exports, human capital, macroeconomic stability, public investment, level of financial development. Using these determinants, Neuhause (2006) showed that there are three principal channels through which FDI influences economic growth:
-direct transmission through Greenfield investments; -indirect transmission trough ownership participation; -second round transmission trough technology spillover.
The effect of FDI on GDP growth differs in conventional models and in actual growth models. In the case of the neo-classical approach, FDI influences only the output level, but FDI has no impact on long-run growth rate. The FDI exogenous increase would raise the capital quantity and per capita GDP only temporarily because diminishing returns would limit the growth on long-run. The labour growth and technological progress, as exogenous factors, determine the effects of FDI on long-term economic growth. The studies based on neoclassical model of Solow (1957) integrated investment as a fixed proportion of output. However, the determinants of technological progress were not included in the neoclassical models. On the other hand, the models based on new growth theory consider that FDI influences economic grow through human capital and research and development. The spillovers in technology from FDI ensure long-term economic growth.
The most part of empirical studies analysed FDI and trade interaction on economic growth (Karbasi et al., 2005) or the relationship between economic growth and FDI inflows (Lipsey, 2000) . The results indicated that FDI inflows have a positive influence on economic growth. On the other hand, these studies did not provide an explanation regarding the general relationship and the causality sense for a large number of developing countries. The influence of FDI inflows on economic growth is variable from a country to another. For example, Xu (2000) showed that in the case of some countries FDI has a negative impact on GDP growth. Balasubramanyam et al. (1996) explained that FDI had a positive impact on growth in host countries with export promoting strategy, but not in states with import substitution strategy. Baliamoune-Lutz (2004) found a direct and bilateral relationship between FDI and Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 economic growth in Morocco. Alaya (2006) made the analysis for Morocco, Turkey and Tunisia, finding that economic growth is determined by exports and domestic investments, but there is a significant negative effect of FDI inflow on economic growth.
For Argentina, Brazil and Mexico, Hsiao T. and Hsiao M. (2006) built a panel vector autoregressive model to show a unidirectional relationship between GDP and exports, and a bidirectional relationship between exports and GDP. Panel vector autoregressive models were also estimated by Won et al. (2008) for Asian newly industrializing economies in order to show that inward FDI determined fast economic growth in these countries.
A dynamic panel was employed by Baharumshah and Thanoon (2006) to reflect a positive contribution of FDI on economic growth for East Asian countries. Bhandari et al. (2007) constructed panel GLS models and they explained that an increase in the inflow of FDI positively affects the economic growth in East European countries. For Gulf Cooperation Council (GCC) countries, Faras and Ghali (2009) proposed OLS panel models to justify the weak causal impact of FDI inflows on GDP growth. 45 countries were analyzed by Wijeweera et al. (2010) The panel data approach was used by Darrat et al. (2005) to identify time and country specific effects when studying the relationship between FDI and economic growth in MENA regions and Central and Eastern Europe. In MENA and non-EU accession states the impact of FDI on economic growth is negative or in some cases it does not exist. On the other hand, in EU accession countries the imposed reforms are applied and FDI inflows positively influenced the GDP growth. The huge concentration of FDI in primary sector determined, in general, a negative impact of FDI on economic growth in 14 MENA countries over the period 1980 , as Meschi (2006 showed. Nicet-Chenaf and Rougier (2009) analysed the relationship between FDI and economic growth in some MENA countries using a panel data model. FDI did not directly influence economic growth, but they play an important role in economic growth having positive influence on the international integration and the formation of human capital. Tintin (2012) estimated a fixed effects model for 125 countries over 1980-2010 and showed that there are not uniform effects across groups of countries of FDI on economic growth.
A unidirectional causal effect from FDI to GDP rate was observed by Alalaya (2010) for Jordan over 1990 Jordan over -2008 . The author applied an ARDL model for co-integration. A relatively high and significant speed of adjustment was computed. A negative impact of FDI on economic growth was obtained by Marc (2011) There are some studies that showed that the relationship between economic growth and FDI is conditioned by other factors like: small technological gap between local companies and foreign firms (Li and Li (2005) ), education level (Lipsey (2000)), trade openness (Balasubramanyam et al., 1996, Fitzová and Žídek, 2015) , financial development (Alfaro et al., 2004) , export diversification (Nicet-Chenaf and Rougier, 2009) and a stable and efficient institutional and legal environment (Bengoa and Sanchez-Robles, 2003) .
Some past researches that investigated the relationship between FDI inflows and GDP growth had some empirical limitations. Many econometric models were built in order to study the effects of FDI on economic growth in developing countries. On the other hand, there are only few researches that analyzed the causality relationship between these variables. Many of these studies employed cointegration techniques using Engle-Granger cointegration test or maximum likelihood test. These cointegration techniques are not suitable for small sets of data. Therefore, Odhiambo (2009) employed the bounds testing cointegration method of Pesaran et al. (2001) that is more robust in case of small sample. Country-specific issues are not revealed by using cross-sectional data (Casselli et al., 1996; Ghirmay et al., 2001 ). Most of the researches considered longer periods for analyzing the impact of FDI on economic growth in the EU (Angelopoulou and Liargovas, 2014; Blomkvist, 2011) .
For the European Union, before the crisis (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) , Angelopoulo and Liargovas (2014) did not find a robust relationship between GDP rate and FDI. On the other hand, the relation was studied after crisis beginning by Dornean and Oanea (2013) who used a regression with a dummy variable for crisis to show a positive influence of FDI on economic growth during [2008] [2009] [2010] [2011] [2012] . There are few studies in literature that focus on FDI and economic growth causality only after crisis start in the entire European Union.
Methodology
More types of econometric models are employed in this research in order to test the hypothesis regarding the relationship between economic growth and FDI in the EU: -Bayesian random effects models; -Bayesian linear regression models; -Panel vector-autoregressive models (panel VAR models).
Bayesian random effects models and panel VAR models are built on panel data. Bayesian linear regression models are constructed on cross-section data. The main advantage of all this models is the fact that they could be used on short Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 data sets like in the case of this research. There is a small number of years, from 2008 to 2014, and panel data approach or Bayesian time series regressions are recommended. Bayesian linear regression models on time series are more suitable than a traditional linear regression that works under the incidence of law of large number.
In this study, Bayesian random effects models are estimated in two varieties. The baseline model considers that the cross-sectional intercept has a conjugate normal distribution. In the second version, the positive random effects model considers a cross-sectional intercept with exponential prior that leads to a truncated normal posterior.
The model for Bayesian panel data random effect with cross-sectional intercepts has the following form:
where: Y -dependent variable (nT × 1 vector); X -regressors (nT × k matrix); β -vector of k parameters; u i -individual effects; e it -idiosyncratic error; s 2 u -errors' variances; k -number of parameters; n -number of cross-sections; T -number of time periods; u i is not correlated with X it .
The estimation algorithm is Gibbs sampler with proper priors, where:
So, β follows a normal distribution of average m u and covariance matrix V. The errors' variances follow an inverse-gamma distribution of parameters a 1 , b 1 and, respectively a 2 , b 2 .
All the conditional posteriors take conjugate forms.
The model for Bayesian panel data random effect with positive cross-sectional intercepts has the following form:
Mihaela Simionescu • The relation between economic growth and foreign direct... Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 193 where: Y -dependent variable (nT × 1 vector); X -regressors (nT × k matrix); β -vector of -parameters, u i -individual effects; e it -idiosyncratic error; s 2 e -errors' variance; λ -parameter of exponential distribution; k -number of parameters; n -number of cross-sections; T -number of time periods; u i is not correlated with X it .
So, β follows a normal distribution of average m u and covariance matrix V. The errors' variance s 2 e follows an inverse-gamma distribution of parameters a 1 , b 1 , while λ follows an inverse-gamma distribution of parameters a 2 , b 2 .
Conditional posteriors of β, s 2 e and λ take conjugate forms. Conditional posterior of latent U i has truncated normal distribution.
On panel data, a panel VAR model will also be estimated in order to capture the potential effects of past values of the variables on current variables. The general form of a panel vector-autoregressive model is:
Y it = (y 1t' , y 2t' , ..., y' nt ), contains data for all cross-sections, i = 1, 2, …, n y it -vector of variables for each cross-section; u i -specific-intercept of crosssection; A i (L) -lag polynomial including VAR coefficients; e' it -errors (null average, cross-section -specific variance σ 2 i ); k -number of variables.
If the model has no restrictions, n × k × n coefficients are included in matrix A n .
The coefficients in A i (L) vary randomly across cross-sections under the hypothesis of mean group estimator. The standard element a
where p is the lag order of VAR model, p = 1, 2,…, P and i is the cross-section index, j,m = 1, 2, …, K.
The reduced-form of the VAR model is:
Panel VAR models solve issues regarding macroeconomic policies, because their specific advantages: the capacity to capture both dynamic and static interdependencies, the relationships across units are viewed in an unrestricted manner, the easy inclusion of parameters' and shocks' time variations and the inclusion of units' dynamic heterogeneities. Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 In this research, a panel VAR model with two variables will be estimated (real GDP rate and FDI) and k will be 2. The number of cross-sections is 28, each country being a cross-section. The time period refers to 2008-2014 (7 years, t = 2008, …, 2014) .
Using time series for each country, some Bayesian regressions will be built. For Bayesian linear regression model, the following form is used:
Y -dependent variable; X -regressors; β -vector of parameters; e it -error; s follows an inverse-gamma distribution: IG ~n
RSS is the sum of square residuals, n is the number of observations and a andb are the parameters of prior inverse-gamma distribution.
In our research, each variable (GDP rate and FDI) will become by turn dependent variable. Each model will be run for each country on 7 years (period is 2008-2014).
Data and empirical analysis
In this study, data refer to real GDP rate and foreign direct investment (FDI) as net inflows (% of GDP) in EU-28 states as destination countries, the foreign capital belonging to the rest of the world. The data series are analysed from the beginning of the recent economic crisis (2008) for the EU-28 countries. Croatia was also included in the analysis, even if it entered EU in 2013, in order to have a complete picture of the phenomenon. The data for GDP rate are provided by Eurostat, while World Bank calculated the FDI as net inflows in the economy over GDP. FDI is composed by: short-run capital, equity capital, earnings reinvestment and other long-run capital. The net inflows are computed by subtracting disinvestment from new investment inflows.
For estimating the panel data models the presence of unit roots in panel data is checked before. According to different versions of Harris-Tzavalis test, the panels are stationary for GDP rate at a significance level of 5%. Moreover, stationary data was detected for FDI (see Appendix A1). A panel VAR model of order 1 (PVAR Mihaela Simionescu • The relation between economic growth and foreign direct... Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 195 (1)) was built for EU-28. FDI in the previous had a positive and significant impact on actual economic growth. On the other hand, real GDP rate in the previous negatively influenced the FDI in the current period (Appendix A2). The Granger causality test on panel data indicated a bi-directional causal relationship between GDP rate and FDI at a significance level of 5%.
Both types of Bayesian random effect models that explain real GDP rate using FDI as explanatory variables indicated that, in average, FDI had a positive and quite slow impact on economic growth in EU-28 in the period 2008-2014 (Appendix A3). Rij. • 2016 • vol. 34 • no. 1 • 187-213 Moreover, it is important to analyse the relationship between real GDP growth and FDI for each country in EU. The short length of data series imposes the application of Bayesian techniques. Therefore, Bayesian linear regressions will be estimated for each country in order to explain the GDP rate evolution and the FDI evolution after the start of global economic crisis.
The posterior means for the coefficients associated to explanatory variables are computed. Two types of models are estimated: first one explains GDP rate using FDI and the second one considers FDI as dependent variable. Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 197 -Countries where FDI negatively influence economic growth and GDP rate has a positive impact on FDI (Malta and the Netherlands).
So, in most countries of EU-28 (19 out of 28), FDI is an engine of economic growth and a high GDP rate attracts more FDI.
A cluster analysis was conducted for 2018 and 2014 in order to identify some groups of countries with common characteristics.
Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 At the beginning of the global economic crisis, most of the EU countries had positive real GDP rates and rather high FDI as net inflows (% of GDP), but no more than 20% of GDP. A maximum of real GDP rate was registered by Romania (8.5%), but this value was associated with a quite low level of FDI (almost 6.8% of GDP).
On the other hand, Hungary had a quite low GDP rate (0.9%), but the highest net inflows of FDI (almost 48% of GDP). Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 199 In 2014, the disparities between EU-28 countries regarding real GDP rates and FDI diminished. Some outliers can be observed in the above graph. Ireland and Luxembourg registered high GDP rates and high FDI as percent of GDP. On the other hand, Cyprus registered a negative real GDP rate and a low amount of FDI. A quite high economic growth associated with high decrease in FDI was observed for Malta. Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 Most countries are placed in cluster 1. In the second cluster, there are countries with quite low GDP rates, but high FDI (Belgium, Bulgaria, Luxembourg, Hungary, the Netherlands). While most countries are located in the same cluster in 2014, only Ireland and Luxembourg are placed inside the cluster with high GDP rates and high FDI.
Results and discussion
The study of the relationship between FDI and economic growth was conducted at two levels: an overall perspective on the entire EU-28 using panel data approach and an individual analysis for each country based on Bayesian linear regressions and cluster analysis. At aggregate level, there was a positive and bidirectional relationship between GDP rate and FDI in the period from 2008 to 2014. Since 2008, in the context of world crisis, FDI decreased fast, but also the economic growth of the EU countries was negatively affected. Actual FDI had a positive, but very slow impact on actual economic growth in the EU-28 countries during 2008-2014. The global decline brought weak economic performance in EU and other world regions. The financial capabilities of trans-national firms had also diminished. The profit reduction brought less reinvested earnings and more intracompanies loans in developed countries. In 2008, the developing countries did not feel so much the global turmoil as developed ones. The effects of economic crisis on GDP and FDI were observed in developing countries later, starting with 2009 and, in general, the developed countries were more affected by world economic crisis during 2008-2014. On the other hand, the Bayesian panel data models showed that economic growth had also a slow influence on FDI. Moreover, a negative impact of GDP in the previous period on actual FDI was detected by panel VAR model. Indeed, the foreign investors' decision of investing in a certain country is taken also by analysing if that country registered economic growth in the previous year. In the context of an unstable economic environment the GDP in the previous year might provide a good orientation for foreign investors that tend to be more cautious in periods of world economic crisis.
The individual analysis of the relation FDI-economic growth allowed for a classification of countries in the EU-28. The Bayesian analysis based on time series identified three groups of countries regarding the correlation between the two macroeconomic variables: a positive and reciprocal dependence for 19 countries of the EU, a negative and reciprocal relationship for seven countries in the EU and a specific group with negative relationship from FDI to economic growth and positive influence from GDP rate to FDI.
Except for Malta and the Netherlands, the rest of the EU countries had a positive/ negative and reciprocal influence between FDI and real GDI rate during 2008-2014. 201 For Malta and the Netherlands, FDI did not generate economic growth, but increases in economic growth attracted more investors. Malta is a small country, but with some advantages for foreign investors (competitive labour cost and highly-skilled labour force, geographical location). However, it was more affected by global crisis than the rest of the countries in the EU. To global crisis that negatively influenced FDI in Malta we might add the high geopolitical risk, small domestic market, lack of natural resources and policy uncertainty. Therefore, the government from Malta continues to promote a pro-investment policy.
The Netherlands is known as the county with the most outwards FDI assets that are oriented mainly in Luxembourg, Belgium, Ireland and Switzerland. The foreign investors were discouraged to open an affair in the Netherlands by: high labour cost, complicated legislation and administrative system, limited domestic market and a quite weak road infrastructure. However, the Government took some measures to attract more foreign investors by creating a favourable tax environment for foreign companies.
For seven countries in the EU (most of them developed countries), FDI did not bring economic growth and the increases in GDP did not attract more foreign investors. For example, Austria is known as an important capital exporter, being dependent mostly on Central and Eastern European countries. The foreign investors are discouraged to come in Austria by many restrictive labour practices and migration laws. There is not financing for risk capital and many restrictions were imposed on domestic market. Given the decrease in FDI, Government offers better conditions in terms of taxation for foreign companies that want to invest in research and development and in capital intensive sectors. Contrary to expectations, Estonia was placed in the group of countries with negative relationship between FDI and economic growth. The explanation could be given by the fact that it has a small domestic market that was stronger affected by world economic crisis.
The main partners are Finland and Sweden that were also influenced by crisis. The Government implemented many policies for attracting FDI, providing a very friendly legislative framework for investors. Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 187-213 In the EU, FDI flows are essential for consolidating the Single Market. Investments from the rest of the countries in the world in the EU will bring a better position of Europe in global markets and the advantage of technology flows.
Since the financial crisis, the FDI attraction from the rest of the countries is a main challenge for the EU. Therefore, the EU policies should direct on the following directions: the extension of the unique market, making more competitive and more open markets in the EU, improving the regulations, ensuring a modern infrastructure.
Conclusions
The hypothesis regarding the type of relationship between economic growth and FDI for the EU-28 was tested and the results of panel data analysis stated that there was a reciprocal and positive relationship between FDI and economic growth starting with 2008 in the EU-28. However, time series analysis identified several countries for which FDI did not generate economic growth. The personal contribution in the economic research is giving by the empirical study of the relation between FDI and economic growth on a short period, since the beginning of the world economic crisis. Even if the FDI decrease was observed in the EU in the context of recent economic crisis, few studies in literature focused on the type of relation between the two macroeconomic variables in this specific period. Most of the researches considered longer periods for analyzing the impact of FDI on economic growth in the EU. The short time series used in this research allow the use of specific methods that were not employed yet in literature in analyzing the dependence between FDI and GDP rate. Despite other studies that identified a positive impact of FDI on economic growth, this research showed that higher GDP rates attract more foreign investors in the most EU countries. The limit of the research is given by the fact that for Bayesian linear model on longer data series and for other priors the results might slightly change. On the other hand, the research is limited to the relationship between FDI and economic growth, but other macroeconomic variables might be added. It is possible for some of them to have a higher impact on FDI than GDP growth. It is important to continue this research by adding other variables, like exports and imports, in order to identify more FDI and economic growth determinants. Moreover, this research could be developed by analyzing the FDI-economic growth relationship for the Euro area countries. This analysis is important for developing suitable economic policies for ensuring a higher economic growth by attracting more FDI. For countries where FDI did not generate economic growth, specific policies should be developed to provide a friendly legislative environment and reductions in taxes for foreign investors. However, the EU remains the highest recipient of FDI in the world, but constant efforts should be made to improve its position, mainly in this period of high uncertainties. The EU policies should follow key points like the extension of
